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APPENDIX J 

WASTE DEWATERING C.ALCULATIONS 

1.0 INTRODUCTION 

The Raymark landfill is positioned such that a significant portion of the 
waste is submerged below the water table. The bottom of the waste ts 
approximately 5 feet below the elevation of the regional water table in 
the vicinity of the site. Due to the nature and composition of the waste 
present in the landfill and the availability of infiltration, a 
groundwater mound has formed in the landfill. 

The purpose of these calculations is_. to provide the data necessary to 
eva 1 uate the feast b111 ty of remov1 ng the mounded groundwater from the 
landfill and the feas1b111ty of removing all the water from the waste by 
dewater1ng. 

The recovery rate for removal of the mounded groundwater 1n the waste and 
removal of the contaminated liquid to a level below the waste is analyzed. 

1.1 Removal of the Mound to Regional Groundwater Level 

Well points are selected to remove the:mound to regional groundwater 
level. The total volume of the mound above groundwater level is 
estimated at 5;3 x 106 gallons (see Appendix A>. The capacity of well 
points is computed and compared to observed estimated yields. The 
capacity of well points 1s found to vary significantly <see Table A-6-1, 
Appendix A). Th1s variation is attributed to the variation in spatial 
hydraulic conductivity of the waste. Based on the variation in the 
well' s capacity. the number of we 11 s necessary to dewater the mound is 
estimated to lie in the range of 13 to 132. The actual number of wells 
and their design would depend on pumping test results. · 

Dewatering of the mound in a short period of time may damage the existing 
asphalt cap due to differential settlement. ·Additional analysis 1s 
needed to determine the optimal time for recovery. 

1.2· Lowering of the Liquid to Below the Bottom of the Wash 

Lowering of liquid to below the bottom of the waste requires the 
construction of a hydraulic barrier at the perimeter of the landfill. 
The hydraulic barrier is needed to prevent the destruction of neighboring 
wetlands and induced infiltration of Chickies Creek. However, 
construction of a hydraulic barrier in the limestone bedrock may not be 
feasible. Furthermore, the limestone bedrock aquifer .is probably 
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hydrau11 ca lly connected to the wetlands and/or the stream. Acee 1 erated 0 
vertical recharge from the llmestone bedrock due to lowering of the water 
table, therefore, may impact the wetlands and/or the stream. Other 
impacts of thts remed1at1on may be the formation of solution channels, 
differential settlement of the fill, and fatlure of the fill. 

The total flow during the dewateri ng period is estimated at 1,388 gpm 
(see Appendix AL The number of well points needed is estimated to lte 
in the range of 579 to 6,427. 

The total flow during the maintenance period is estimated at 1,347 gpm. 
The n_umber of we11s·1s estimated to lie in the range of 562 to 6,237 <see 
Appendt X A). 

2.0 CALCULATIONS · 

2. 1 Temporary We 11 Point Groundwater Mound Hi ttlctrawal · 

A. Estimation of the capacity of well points 

Sichart's <1930) empirical relationship is useful in predicting 
capacity of well points (Powers, 1981). Sichart suggests that a 
practical value of Qw/.A 1s a function of the square root of 
permeab111 ty. and that it can be expressed as follows: 

Qw = 0.035 lw rw kl/2 Q 
Where: 

Qw = Capacity of the well point (gpm) 
lw = Screen length (feet> 
rw = Radius of well (inches> 
K = Hydraulic conductivity (gallons per day per square foot> 

Assuming a screen length of 3 feet.<see F;gure 4-1> for the satur·ated 
thickness of the mound, a 2-inch diameter well point, and hydraulic 
conductivity value of· 2x10-4 cm/sec <see Table 4-3>, _the capacity 
of well point. 1s estimated at: . 

' ;__,,1-" \ ,1 . 

Qw = 0.035 x 3 x 2/2 x (2 X 10-4 cm/sec. x 3.281 x 10-2 ft/cm x 60 
sec/min. x 60 min/hr x 24 hr/day x 7.48 gal/ft3) 1/2 = 0.216 gpm. 

B. Estimation of the Number 'of Wells. 

The total volume of the mound in the fill is estimated at 5.3 million 
gallons based on planimeter and measurements. Thh value is derived 
from the following calculation: 

. -··· ·- (\ ' ~ ~1 ?-~- n ~ . 
• ✓,T13 X 7 X 10. 5 X 43,560 

volume ,.. .· 0.2 = 5.33 x 106 gallons 7 
... < 

,\ 0. ~ ! 
"':. .,.. ✓ 
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) Assuming a 6-month 

estimated at: 
recovery period, the dewatering pumping rate is 

) 

Otv = 
5·3 X lO ~ 31 780 d 22 -<3-=6 ...... 5 ...... /2->--.a---_- = ' gp = gpm 

Additional flow that must be captured is due to infiltration of 
rainwater. Annual percolation from the bottom of the. landfill was 
estimated using the HELP model, at 445,294 feet3 (see Appendix H>. 
Therefore, total volume of percolation for the 6-month dewater1ng 
period fs estimated at: 

Vpb = 445,294/2 = 222,647 ft3- x 7.48 gal/ft3 

_ Vpb_= 1,665,399 gallons 

Total pumping rate assuming a 6-month recovery period is given by: 

Ot • Otv + Otp - 22 gpm + 
1,665.399 gallons 

(365/2) X 24 X 60 

Ot = 22 gpm + 6.34 gpm ~ 28.34 gpm = 29 gpm 

Therefore, -the tota 1 number of we 11 s required: 

Total number of wells = 29 gpm/0.216 gpm ... 132 wells 

As seen in Table A-6-1 of Appendix A, estimated yields of 2-inch 
. wells screened in the fill varied from 0.1 to 2.4 gpm. - Therefore, it 

is anticipated that the spatial 'variability 1n permeability ts 
stgntflcaht. 

Assuming that a 2-inch well can yield 2.4 gpm, the number of wells 
required to pump the mound fs estimated at 13 wells. 

The actual number of wells and their design will depend on pumping 
test results. 

2.2 Well Points for Removal of the Entire Volume of Water in the Waste 
and Subseguent Water Level Maintenance 

A. · Estimation of the volume of 1 tqui d to be recovered during the 
dewatering stage: 

The volume of liquid in the fill is estimated from Figure 4-1: 

(1/3 X 7 X 10.5 X 43,560) · 
Volume= 2 0.2 = 10.66 x 106 gallons 
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Assuming a 6-month period, the volume must be adjusted to incorporate Q 
horizontal and vertical inflow.. Inflow due to percolation from. the 
landfill was estimated at 445,294 feet3/year <see Appendix H> .. 
Assuming that the landfill would be hydraulically 1solated from the 
aquifer using sheet piling, the horizontal inflow 1s assumed to be 
negligible compared with the other components of the total flow. The 
inflow from bedrock 1s estimated using Darcy's law: 

Q = k X i x A 

Where: 

k = permeab11 i ty of the f 111 = 2 x 1 o-4 cm/ sec 

1 = h1-h2/L = 1, s1nce h1-h2 = L for vertical flow 

A= 10.5. acres x 43,560 = 457,380 feet2 

Q vertical = 2110-4 cm/sec x 3.281 x 10-2 ft/cm x 60 sec/min 
x 60 min/hr x 24 hr/day x 457,380 ft2 x 7.48 ga1/ft3 = 
1,939,674 gal/day 

Total flow during the 6-month recovery is estimated at: 

Or= 10.66 x 106 l gJg 674 + 445.294 
(365/2) + ' · ' 365 

Qr= 1,999,305 gpd = 1,388 gpm 

B. The number of wells needed to recover this volume for well capacities 
of 0.216 gpm and 2.4 gpm 1s 6,427 and 579, respectively. 

2.3 Estimated Number of Wells Regu1red to Maintain Water Below the Waste 
A. The inflow rate 1s estimated assuming that the flow from the capped 

landfill and through the slurry wall 1s negligible compared w1th the 
flow from the underly1 ng 11mestorie bedrock. This flow was determ1 ned 
to be 1,939,674 gpd Cl,347 gpm). 

B. The number of we 11 s needed to recover the above vo 1 ume for we 11 
capacities of 0.216 gpm and 2.4 gpm is 6,237 and 562, respectively. 

0 

0 
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APPENDIX K 

CALCULATION OF DILUTION RATIOS 

Based on data obtained from PADER publications CB12 - Low Flow Frequency 
and Flow Duration and B-15 Technical Manual for Estimating Low-Flow 
Charactert sti cs> a low flow C7-day duration, once 1 n 10-year flow> was. 
estimated for Chickies Creek at Manheim. The data for Conestoga Creek 
was used and a 7-day, 10-year flow of o. 12 cfs/mt2 was determined. 
Based on USGS topograph1 c maps (Manheim, Lebanon. L1 taz. and Richland), 
the total area above the dilution point (1.e., the downstream perimeter 
of the landfill> 1s 23.2 miles. Thus, total 7-day, 10-year flow is 2.8 
cfs (1,250 gpm>. · 

Based on the 8-15 report, average annual precipitation 1s 40 inches and 
potential evapotransp1ration (ET> ts 28 inches. The actual ET 1s 
estimated to be 24 1 nches. This 1 eaves an estimated tota 1 runoff of 16 
inches. Based on the terrain, soils, and geology, about 6 inches runs 
off directly, leaving 10 inches C0.833 feet> available for infiltration. 

0 

Using the Manheim USGS topographic map, the area tributary to the 
landfill ts 23 acres. Assuming that all of the water that percolates 
into this an1a will come into contact with the waste, this yields 17,300

0 gpd or 12 gpm. • -

The dilution ratio based on the above. values is 1,250 divided by 12 = 104. 

However, the 7-day, 10-year low flow is a low-flow seasonal value while 
the groundwater recharge <hence groundwater discharge> value 1s a 
year-long average. Groundwater discharge will vary with the 7-day, 
10-year low flow since 1t is the groundwater discharge which y1elds the 
7-day, 10-year low stream flow. Thus the actual low-flow seasonal 
groundwater discharge (August to September) should be one-half or less 
than one-ha 1 f of the average groundwater d1scharge. At one-half the 
average value (6 ppm>, the dilution factor is approximately 200 to 1. 

0 
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APPENDIX L 

FIELD SURVEY ELEVATIONS OF EXISTING 
ASPHALT CAP 

0 

0 

0 



ICM.l'CT 
Mo. 

"ZO 
~t!,. 

~ 

4). 

'1;-' 

4. ~ 

44; 

11:5 

So 

?., 

1,lt 

~f. 

IZ.. 

4 

~g 

.~ 
0 

-fi- ~LC"{. ~ ~t U'1 ·. ~ o. 2.0· ~f!'.Oilr... 

+ .,te ~1..£,(. ~T -I l£~EL: i:o.o,' £12,2ca... 

llottTt{ EA~T lC\8'- \ct"lo tzE.rlAEC ~· ~"* &.Ll,C .... 
; 

-\~.It. Z-'1-'70 -7ct.:..~8, -'101.-,7 4o,.t-r ~A-,Et,bE,. ~ 
\0. ~lei I . •,g.·3,trJ . Acoo.z.~ 4-c().L4 tNL£T ·, \ t,{'Y' =- ";'t'-.4"7 
1"1.'tl.lS -16~.C.~~ "',<.i'Z .-r, ~02.75" l~L~T j 

'"'" =-
~,c... 2•1 

q.~.&)Z.~ - z.o:~. ~,s ~~la.OS'" ",O2..0C.. I~ X :..t=:T · .. '· t,[_',J =-. ~"i 5' .5' 
&'l.';~Z8 2~.IS-,0 ";-J.\.L•. . -'.0~.2.2 n f.rJ\.S,At-'!_ 

•,-;.o. 4' z:z.1 - . .tl!,'3,, "3l5S' -i,;.P,.. "\O!i", I~ nAcA!>ll-1 <2. FW:.C tof. :J'O-

l.51.~+\L -;~?.,..,s:H. i;.:), ."10 6:01. ·11t ,..,.AU+DA11 e. ~Et.!c.E:. ~O!!t-l'E-.il,. 
' 

:-s,.,c..ro - ?.oO. 1"'1:., l\o,.-,o "¥.,I. "Ir: ,- p..~~~AM. ~ Fi.~c,.~ <.oi~£R.. 

~\:-~ . 'lo, 'Z- - .:e.=t.s:,031 .1a,~.'1L ~'1.03 .... •'-C."01\..., 
I -

•. l'l\- . zc.~ ":f - I\~. Sl:3-Z. 'tO\.¥, 4o,.4', :1ACJ\uA"1 

lf)9 ,c;.z.t.C\ -"\00. :i,•.-,5" '\00.~Z. 400.1::. \~L:."T •, : t-l" ,. ~<t4. 78 

•.15. ~Z-5 - 3,-s. -,.3 '\o,.~o l\OI.SC MAC.AO-Yi 

~:z..i:.. <>1.:z.+ -z~s.~8&+ -\o~. 3,1 -'-io&.\~ r,N:_AOA"1_ 

4''\",. -0&, ~1~-z.. 50(.o 4H,,'\ ~, · .. ,,. ~1'.(AD~,..,,_ 

st<.. ~r'-! -,o, . 5"t g(. 4H.77 ". '.'..,i r;AcA-.J A-"1 

'S\~. iZ-DS -2~ .?,t-\-1 e: rz .. ,c. "t1-Z..0S :--.k.A-{)A/1. 

2~-o4:"'\0 ,;,.~.'l>1'-"l "\ :>'l . 3.(. I ~"~- ,?>. r-i/\.c A'JAM, 

' 

a 
w 

' N 

'° ' '° GI 

GI 
CD 

DI 

.... 
w 
UI 

Tl 
C 
Ill 
:c 
;v 
Ill 
;v 

D 
U'I 
U'I 
0 
0 

"D 

CD 
N 

U· 



. ,.. - .. 
8 II\ 

<J\ Ill _,,. UI (1l -I 

0 ii UI 11> ,~ rt ll' 

~ \ii -J ... 
:'" (,~ OI . 

~ 
&' UI ~ ... Iii' 
() ~ () .\l J (,1 -lo 

N t., 
0 - .t- -,-.. 
I 

8 I I I - Oil - ?- --.A 
rJ j .,fr 

tl 

-g ~ 
i,, rJ ~ ~ ti r 

lll (/J 

~ 8 -f' 
f'"' - - -

.,. -~ .P. _,.. .t -t :~ t t .,Do & t _,. 1,1 !' -~ 
- - CJ 9.~rv 1,·. 8 . D f'J ::: -:-- f'I . .tJ ~ ~ i') 0 '!"' .I,) :,. . JI • ... i-J -I . • :.J .~ JJ\ j O' 0 :,.., tA VI • 

"~ 1- I" ~ ~ ""'-- N fP \I' ~ "' II\ 

_,. .i.- ,. ..,. -~ -t- -l'- .... ~- . J:' ...... > V' -~ •I ... .I" ~ ,,Ji -- - l) ~:-a; N cS - 0 0 0 0 ;t. ;J .IJ ;1 ~ ~- rJ •. v - 00 .,p ,.I# l"J 
-IO> {'I :.0 CJ) :.0 • ~ 

:,,. ~ i" 0 ~- Of' !.. ,-: 
-~ •- -'l ~P. 0 - ..... 2! 00 . r •~ -~ ... 0 - -
€ ~ £ f ( [, f ( r, 'f. t f. { C t ( ( ., • C, 
I I 

I I I 
I I • I I I I I I I I I 

L'I (A ci1 ·-· ... _,_ ~~:;; .. ~- --
I" "" t" uJ<JJ V' ,,., f'J 

vi "" t,J ... - . . ., ,, . ., . .. . - . . , ., . 

0 

... "P !' •t;) 1 ~ .,, .,. :' ..g ,. .:r -~ -~ f" 'P 3 
·" - ~ ~ .. ~ ~;~ "' .:.. :;p {. - .,. - ~ 
(' .,."I ~ {' J ('I .l 7' r .l ~ .:r ) 

' 
z:. r i; t /. j 
0 .i :!i V 

mrnassv• 
. lmlH'Mld -

te ·c::1 :>OSSl:I U~H:Sn.::1 

0 
-----~· 

r· ..,. 
- "' 
, .. 

~ rJ ...... (/l 

UI f" 
.::; ~ 
(1' _,. 

I I 
...D d ..... 

. . 
~ ... ! ui. 1,1 

~ II -.... 

I-► .J>. .,. 
!J.,j 

l. ~ 
~~ 

11i :0 ... 
.... 

3s .;.. ---· i/1 :.., ~ V\ 0 

[. IS -1 
I I :J, 

- .J (' . J J> 
~ ,., .l 

- ;> .;t ::J ,. 
> 
'.i 
~"1 

.... .r--
~-~ 

"' -
-~ IJI 
..J (V 

I QI a, . 
I.I\ 6 U\ 

~ OJ 
Vl 

C.,l ,.._ 
~~ N 111 . 

I 1 " ~ .... 
.ii Ol 

-~ . .;, . ~:o - ti f"' :f.~ ·o C,> 

r"l 'CIJ "' 
j:; ..... .... .- -,-J ·- -1iJ 0 0 I" • C)J 

:J 1,l :i y > 
-~ .:, l"I 

! ~ ~ J ~ 

~1vu - "'I 'P'l'l.1 

I• I. 

• ... t+ . 
0 0 . . 0,.., 
-. 0 



IOtllT 
lla. 

IS'l 

8~-z. 

.. C'l,£.'I'. ~~ ...,, E.#~ : :to. z.o• 'E~a:01:.. 

-fa~ . E.1.£'1'. ~lkTI ....,[ l..£1EL ". ! 0.01' ~~ 

Watt\& EM,T "" l-\C(O . it-E'11'5E.1'~ El.A:~ ,ai EU:.~#4E 

14':. -\25~ 4'2. -~5 "\«..\'\ '\o(...2.3 (_,.) -If .. , r, #\<./l,0,,.91 

'\b°&,C.: ~o'b.<.O '-,., - '~ e. \ "1 . 
~O'a.~S" ~os.~+ •-.>) •• ·.~ • ?'1<-

;'i'!, • .s~o• -?.C, .a~c"\ NA .<\02 ,e, 1N 1_1:,- . l~'i'.-==-\ 

i 

. . 

n a: 
,::- C 

~ j[ .lf 

I 
i :, .. 
Ii g 

:;~s.,~ ~ 

• ~~~· 
i~= - E9 

i~~ 
.... 
' I-

r ' .. ,. 

CS) 

w 

' N 
,0 

' ,0 

GI 

GI 
CD -.,. 
N 

N 

""' ... 
""' 
""' w 
G) 

... 
""' w 
UI 

... 
C 
Ill 
X 
,0 
Ill 
,0 

:0 

"' "' 0 
0 

-0 

CD _.,.. 

u 

t~ 



.....--· 
I 

r- . 
•.: ;, 

/ 

I 
I 

,, 

: 
.. --··'· 

\ 
nl\Cf',J),.,fl 

,· 

./ 

,,,,,,,·· 

FUEHRER ASSOC 

... """oo_f 

C.1',[:>{\f1 

.... ,3 
.,im .... , ' 

II.ET 

ll.._,_ . 
...... 

.......... 

•-,,~_a ___ , 

• t92 \ o., 
l•la,\ ~, 

\ 
\ 

\~ 

P.05 

141 

f 
________ .. 

lp,37 
'"lJl 

140 

. "'<>cALE,',· 11';:.50.00 1 

I • 



0 
--- - ····--·-- ··------ --·---·--····-· ·--------- ---~--

H 

ALLUVIUM 

CM Project No. 00-4174-23 
=·-=--:- --=-·-··=-·---~ ~.:,":'::. ______ - -· ·.· -- -·------ ------.--······ 
ot· to Scale (Vertical Exaggeration) 

--------------- ··--·- ... ------------ ·------------'--------------

Elev. 412' 

RA YMARK LANDFILL 
Manheim, PA 

. Groundwater Mound 

EAST 

Elev. 
400'-

··•· :.,~:_:;'.:~_:_::;//f..:·<t;r:~~(r::~ · 
- Elev. 392' .... 

Regional Water Table 

~-~~_i;~~ 0-,..,, ;::,:: ~:~ ~~•J: 

CARBONATE BE~ROCK 

. . 
..-:-,·.,- =:-.....,.-.-:,n,,.-,--,- . .,T.,ll'T""• • ••• ....... •---• --r...-,.-,_.-.vt'T ... "tr.:•1 •.-•,--...,..•-,.••~•"I C-=r.'."I:\ -..:1-=.-;:.:.r=.•T-:;-....,, ___ _, 

Figure A-6-3 
. Schematic Diagram of 

u ... ..a•-•--:- ~ ....... ""_ .... 1 ..... .afnl 



399 +-----------------------------------------------------------~ 

398 +----------------------------------------------.....\--------------
I \ I , 

391 -+--------------------....... ----------------------------+----------------! 
I 

\ 
396 -+---------------------------------------------1----....L..----------~ 

I \ ~ 
395 .-t----------------------r/.--\-• -------------------+--------'----------,,-/---4. 

I I I 

\ 
I 

I \ 
I 394 

,,fo- ' 
, ~ 

/ ·~ 

393 , 

, 

/ 
/ 

\ 
\ 

I 
I 

I \ / 
~-- - -➔ 

/ - _J, ., \ 
~ - ---<>- --, 

392 

!;. 
/ 

, 

391 

390 -t--------------------------------------------------'-------------' 
10/8& 02/87 . 0!5/87 08/87 11/17 02/88 O!!l/88 08/88 11/88 

Date of Hater Level Measurement 

+ + + Hel 1 H-3 (Shallow Bedrock) 

6 6 6 Hell H-10b (Deep Bedrock! 

·Es, - Gro••t,r ele,atton• measured In fe,t abo•e •ean •"' le"I. 0 

02/89 0!5/89 08/89 U/89 02/90 

Hell H-9 (Al luviall. 

FIGURE A-6,....4 
Groundwater Elevation Dala 

Raymark Industries.· Inc. - Manh7.t .... \ PA 
Source: BCM Engineers (Project No. OO-lu231 



[BCM] 
0 

APPENDIX C 

SOILS AND ASPHALT TESTING RESULTS 

0 

0 



) 

' t 

·o 
' ' 

(BOv1] APPENDIX C 

SOILS AND ASPHALT TESTING RESULTS 

SU111Dary results of the soils tested indicate: 

- Penueability 5.1 x 10-5 - 2.2 x 10-7 cm/sec. 

90 percent of particles are less than the 200 sieve in 5 out 
of 6 samples. The bag sample from Test Pit 3 had 75 pecent 
less than 200 sieve. 

USDA Classification - CL , 
Sandy silty clay to silty clay (Above the A-line of the 
plasticity chart). 

Unified classification properties indicate the soil has: 

- Fa1 r shear strength · 
- Medium compressibility~ 
- Good to fair workability 

Fair to good compaction 
- 95 - 120 standar~ proctor with sheeps foot roller 
- Good to fair resistance to pi.ping 

Good to poor ability to take plastic defonnation under load 
without shearing 



5120 Butler Pike 
Plymouth Meeting 
Pennsylvania 19462 
2, 5-825-3000 

Woodward-Clyde Consultants 

Telex 846-343 

BCM Eastern Inc. 
One Plymouth Meeting Mall 
Floor No. 9 
Plymouth Meetine-, Pennsylvania 19462 

Attention: Mr. John Gee,. P.E. 

September 19, 1986 
86C2240 

LABO RA TORY TEST RESULTS 
RA YMARK INDUSTBJF.S PROJECT 

Gentlemen: 

0 

We are pleased to present herein the results of laboratory tests which we 

performed on three bulk and three shelby tube samples which BCM delivered to our 

laboratory •. 

PHYSICAL PROPERTIES 
·• . 

The following physical property tests were performed on all tOsix 

samples: 

1. Water Content ASTM D2216 

2. A tte~berg Limits ASTM D4318 

3. Specific Gravity ASTM D854 

4. Particle-Size Analysis ASTM D422 

The results of these tests are presented in Appendix A. 

PERMEABILITY .TESTS 

Permeability tests were cQnducted on the three shelby tube samples. 

Vertical specimens were tested in variable head triaxial system using deaired tap water as 

permeant. The specimens were first consolidated to an effective stress of 5 psi and 

Consulting Engineers. Geologists 
and Environmental Scientists 
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Wooc:lward•Clyde Consultant 

-2-

then back pressured to 100 psi applied in small increments to ensure an acceptable degree 

of saturation. The results of the permeability tests on all the samples tested are 

summarized in Table 1. The values of the vertical coefticfent ot permeability were 

temperature corrected to 20°c. 

It has been our pleasure working ~ith you and w~ look forward to being or 

continued service to you on this project. Should you have any questions regarding this 

report please do not hesitate to contact us. 

.. 
RDS/vbg/48B 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

'??a'" )) • ~i~ 
Ram D. Singh, Ph.D 
Laboratory Director 
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TABLE 1 
. 

SUMMARY OP PBRMBABILITY TP.ST 
BCM - RA YMARK INDUST:RIP'3 PROJECT 

Initial Final 

Depth Moisture Dry Moisture k* 

Boring Sample (ft.) Content Density Saturation Content Saturation (cm/sec.) 

TP-1 ST-2 0.75 23.9 9l.5 83.4 27.8 96.7 5.1 X 10-5 . 

TP-2 ST-1 0.70 25.2 97.4 92.5 25.7 . 98.7 2.2 X 10-7 

TP-3 ST-1 0.85 18.3 105.8 83.9 21.9 99.l 1.8 X 10-5 

-

* Coefficient of Permeability corrected to 20°c. 
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5120 Butler Pike 
Plymouth Meeting 
Pennsylvania 19462 
215-825-3000 
Telex 846-343 

B.C.M. Eastern Inc. 
One Plymouth Meeting Mall 
Plymouth Meeting, PA 19462 

Attention: Mr. John Gee, P.E.. 

Gentlemen: 

Woodw~rd•Clyde Consultant! 

January 13, 1987 
86C2240 

Re: Permeability Test for Raymark 

We are pleased to present herewith the result of the laboratory test ths 
you requested. The core (asphalt) sample was delivered to. oµr_Ja.boratory on the OctobE 
21, 1986 by the representative of B.C.M. 

The core sample received was tested at the section that was designate 
by B.C.M. swnple preparation involved cutting the core using our diamond bit circular sa· 
and lapped with a diamond bit grinder. 

A permeability test w~ conducted in our specially designed wee "clos• 
loop, constant volume, variable-head" triaxial permeater system. · The sample was fir. 
condolidated using 1.08 tsf and then back-pressured to about 5.03 t9f to ensure c 
acceptable degree of saturation. The results are as follows: · 

Initial .total density = 130.6 pcf 
Coefficient of permeability =-3.2 x 10-Scm/sec 

It has been our pleasure working with you on this task. If you have ar 
questions or if we can be of further service, please call. 

ENM/smp/30B 

Consultina Engineers. Geologists 

V~ry truly yours, . 

WOODWARD-CLYDE CONSULTANTS 

. '<'-~~ 
• Manuel ,_ .. 

• -



5120 Butler Pike 
Plymouth Meeung 
Pennsylvania 19462 
215-825-3000 

Woodward-Clyde Consultants 

Fax 215-834-0234 

BC:VI Engineers 

February 6, 1990 
89C2896 

One Plymouth Meeting 
Plymouth :\1eeting, PA 19462 

Attention: 

Gentlemen: 

Mr. Daniel T. Guest 
Senior Engineer 

GEOTECHNICAL CHARACTERIZATION OF WASTE 
RAYMARKINDOSTRIES 

MANHEIM, PENNSYLVANIA 

0 

We are pleased to present' herein our report of a waste characterization 

study in connection with capping of an industrial waste landfill in Manheim, Pennsylvania. 

The purpose of this study was to assess the potential for long-term settlement of the 

landfill crest after capping with an asphalt cover. The material in the landfill i:; reported 

by BCM Engineers to consist of scrubber waste, and to have been in place for a pery,'\of 

several years. U 

Two test borings were performed at the landfill on December 18, 1989, 

under the technical direction of BCM Engineers. Logs of the borings, interpreted by 

Woodward-Clyde Consultants (WCC) from BCM field logs, are enclosed in Appendix A. 

The borings were drilled to total depths of 18.8 and 20.0 feet, respectively. Below a clay 

cap, ranging in thickness from about 1 to 3 feet, the borings encountered black and brown 

fibrous waste material, · with occasional inclusions of cement fragments and cloth. 

Standard penetration test blowcounts ran·ged fror:n 1 to 9 blows per foot, generally 

decreasing with depth. In addition to disturbed split-spoon samples, several Shelby tube 

samples were also obtained for eonsolidation testing. The waste materials were found to 

extend to depths of 13. 7 and 18.0 feet, respe~tively, in the two borings. 

One Shelby tube from each boring was selected for. physical property and 

consolidation testing. In addition, the Shelby tube samples and one jar sample from each 

boring were tested for pH and total organic carbon. The testing was performed by J & L 

Consumng Engineers. Geo1og1sts 
anc Environmental Scientists 

Offices 1n Other Principal Cities 
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Testing Company, Inc., of Canonsburg, Pennsylvania. The individual test results are 
. . . 

presented in Appendix B, and are discussed below. 

The physical property test results indicate the scrubber waste to be non­

plastic medium to fine sand, with trace silt, although the consolidation test specimens 

were visually described as clayey silt with asbestos by the laboratory technician. Natural 

water content ranged from 63.1 to 102.8 percent, and organic content from 27.9 to 31.0 

percent. The specific gravity ranged from 2.24 to 2.34 and the pH from 6.8 to 7 .5. 

The consolidation test from Boring B-100 was performed on the stiffer, 

upper material and is believed to be representative of material with a blowcount greater 

than 3 blows per foot. This sample was found to behave as a pre-compressed material 

having a preconsolidation pressure on the order of 2 to 3 tons per square foot. The pre-· 

compression may be due to traffic on the surface of the landfill, or to compaction or 

desiccation during ?lacement of the uppermost several feet of waste. The pre­

compressed materials would have relatively low compressibility until loaded to a pressure 

above the pre-consolidation pressure. The test indicates that consolidation under load 
. . 

would occur rapidly. 

The consolidation test from Boring B-101 was performed on the softer, 

deeper material in the landfill. These samples would be representative of material having 

a blowcount of less than 3 blows per foot. As would be anticipated, this sample behaved 

as a normally consolidated soil. Consequently, the materials below a depth of about 5 to 

8 feet in the landfili would be expected to exhibit a relative high compressibility under 

any magnitude of loading. Similarly to the other sample, the test indicates that 

consolidation would occur rapidly. 

An analysis was performed to estimate the amount of future settlement 

which could be expected due to the weight of the proposed cap. It is understood that the 

cap will consist of approximately 3 inches of bituminous pavement and '8 . inches of 

aggregate. The weig·ht .of the cap is not expected to excf:!ed 150 pounds per square foot. 

Based on the consolidation test results, it is estimated that approximately 3 to 4 inches of 

settlement could occur, although it is believed that the actual settlement would probably 
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be less. Due to the unsaturated condition or the scrubber waste, it is anticipated thaQ 

majority of the settlement would occur relatively rapidly after -construction, within a 

period of a few days to a few weeks. The post-construction settlement of the asphalt 

liner could be reduced if the aggregate base course is placed and compacted, and then left 

in place for two weeks prior to placement of the asphalt. Due to the age of the landfill, it 

is believ~d that it is essentially in equilibrium at the present time with respect to its own 

self-weight, and that any ongoing settlement in addition to that created by the- weight of 

the proposed cap would be small. 

It has been our pleasure to be of assistance to you on ~his project. If you 

have any questions concerning this data, or if we may be of any further service, please do~; 

not hesitate to contact us. 

AHD/smp 

Very truly yours, 

WOODWARD-CLYDE CONSULTANTS 

·~<JP-# 
Arthur H. Dvinoff, Ph.D., P.E. 
Senior Associate 

0 

0 



-... ··-
~- .. -:· · ..... 

• -'•I:.•·•.: • 

· •.•. ! .. . .· .: ·,· 

... •· ·: . 
. ,. .. ~. :: 

..... 

,r- '!.:;; ·•• 

. .= .. ·>~-. 

. ,. . ·.• .... •.. . 

- ' •:..-•· . .... -.... ~ . 
. - --

., . 

d 



DATE 
. Cl) -- w 

..J 
::c a. 
I- ~ 
a.. ~ w 
C 
0 

-
-
-
-

5_ 

-
-
--

10-
-
.;. 

-
-

15 -
-
-
-
-

20 -
-
--
-
-
-
-
-· 
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-

9 

p 

3 

p 

7 

p 

LOG of BORING No. B-100 

12/ 18 / 89 SURFACE ELEVATION O .oO) 

W. 
(!) u zz _< 
..J l­
a.~ 
~ Cl) 

<W 
Cl) a: 

-DESCRIPTION 

Black to dark brown sandy clay, 
becoming red-brown clay with trace 
fine sand at 3 feet 

\ __________ _____, 

Black to dark brown fibrous scrubber 
waste 

-large cement fragment at 13 feet 

u Dark brown, black, and orange­
brown clay, trace sand, becoming more 
sandy with depth 

t----------...------
Notes: 

(1) Ground surface elevation 
arbitrarily assumed at 0.0. 

(2) Boring log interpreted from BCM 
Engineers field log. 

LOCATION 

~ 
I-

~ w 
..J 
w 

-3.2 

-13. 7 

-18.8 

';J!. 

..: z 
a: w w I-
~ ~ 
3:: CJ 

68.4 

79.0 

NP 

0~8 _o 
I- • a: Cl) 
u:,1- Wt­< - ::c Cl) 
..J~ 1-W a.. ..J O I-

NP M,C 

( 

-..___.------~~---------___._-------~(":-·---
Completion Depth 18 • 8 Feet Water Depth _____ Feet Date _ _;;l...;;;2.:../_l_~;....18_9_ 

Project Name Raymark Industries, Manhiem, PA Project Number 89C2896 



- LOG of BORING No. B-101 

DATE 12/ 18/89 SURFACE ELEVATION o.oO> LOCATION 
) . U) w 

~ 
.Jt. - w o· - -..J iZ I-

::x:: 0. -< I- z ;ll. Q~ 
I- :::i: ..J I- DESCRIPTION < r::cw C - I- - a: U) 

0. < 0.~ ·--· 
G'.i WI- -1- U) I- w I-

U) 

~~ 
:)_ <- :::c U) w :::i: Cl) 02 <W .J ..J 2 1-W C rJ> a: w :=o :::i :::i D. .J 0 I-

0 
- ~ed-brown sandy clay -1.0 

-
-
- 6 Black fibrous scrubber waste with 

5- occasiona_l large black cement fragments 
- p and cloth 

-
-
- 3 ao~o 

10-
- p l02.8 NP NP M,C 
... 
-
- 1 

15-
- p 

- J, Dark brown sandy silt, some -18.0 - medium to fine sand, trace coarse 

) 
- 21 sand, moist 

20- - - -20.0 

-- Notes: -

-
- (1) Ground surface elevation 

- arbitrarily assumed at 0,0, 

-
- (2) Boring log interpreted from BCM 

- Engineers field log. 

-
·r, - .. , 

-
-
-
-
-
- . 

-
-
-

' -
-
-
-
-

0 - , 

-
-
I 

~ 
Completion Depth 20.0 Feet Water Depth Feet Date 12llBlB2 
Project Name Raymark Industries 1 Manhiem1 PA Project Number 89t2B26 
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SHELBY TUBE LABORATORY RECORD 

PROJECT NO. e=ts ~3/_;_o, BORING NO. _......,J._O ___ D __________ _ 
pqoJEC7 NAME t.,.h.,,~A.!)GY2£. -7?CM-~AYl"'A"-C" SHELBY TUBE NO.-~-~------­

DEPT~ PU$.~ED . ~C> . TO Z o • TESTED BY :z:?e- ;:::- DATE ~.?=r-~ 
CALCULATED BY ~:;:F DATE 12; -2.9-43~ GROUND SURFACE ELEVATION __ - ____ _ 
CHECKED BY _____ DATE TUBE ELEVATION 

TUBE RECOVERY 
m_-__ _ 

...,j 

~;;..) 
C .... 
~ ... 
c 
(/) 

-, ·r. 
► 
I-
(I) 

z 
I.I 
0 

..J 
Cl 
a: 
::> 
I-
Cl z 

DEPTH ELEV. SECTION SOIL SOIL DESCRIPTION TEST 
( :,.. ) ( --r NO. PROFlLE ANO REMARKS PERFORMED 

.. t ! U,J,.{]J 
-

• ,, ... ,:;..; z !/. C. • 
·• 'I .. 
• ' 7.,,..,; r ~~ : ;:,'-,9 

.. -- - - .. .. 
► ! i ---- . ,. 

•► .. . -

"-?:>r.,r;..__/4'/ C1../ly~/ S.-,r ~.,,..,_;;, .. -- - - --.. ± • 
·• t A· A-- - ~ - . ·• . .:. :.:,,: ... ::, / ~M ,::_ l"-✓I ~ ;_ . . + ~ -- . - - µ 0 ':J => ;-A. ✓-~ ::., . -; ... .. .... - •• .... _ 

_j_ -
+ _. 0 i.,JC. ·,:.•. r - . ...._, - . ,. - 3 I . • • • . 

r 

11~ /fl ~s --- ·.,," - - -..:. ~ ... ~ . .; "t ... - C, .. , S.) z... '<:1i .. - -.. + ... ,,.;-, , .. u.~ ',JC 
, 

• . I 

~OTE· WHEN l="UU. RECOVERY IS NOT ACHIEVED, SOIL EL.EVATION CAN NOT BE 
ACCURATELY DEFINED 

INDICATE EACH CUT OF THE TUBE WITH AN ARROW • 
INDIC~TE EACH SOIL CUT ( AFTER EXTRUDING) £,Y A BROKEN LINE-----­
INCICATE DIVIDING LINE BElWEEN SOIL TYPES BY A SOLID 1.INE---­
INOICATE WAX BY CROSS-HATCHING 
INDICATE SOIL TYPES BY. STANDARD SYMBOL.S 

5~\., ,vN NUM8EFi I Z- -:? I I I 

i'ARE "iUMBEA 11-'H·~ ,,...-eo~ I /1 -I.,~ I I I 

w, TARE ,j> ws. Qffl 110, I I ~fo.~ ', ft .l.~ I I 
Wt ':'ARE + OS. qm ;id. I l<'L o 1?'1.~ I 
'Nt WATEP.. Qffl - - - I 
Wt TAAE. Qffl ?. "':I- -:;. ";lo -:;. -:;. I 
Wt OS. am - - - I I 
wa:ri:-1:1 ,:"'MT~ "IT o,. I;;,-. 9 (, .3. I 1-L ~ I I I 

.' 

I Wt "'ARE .., WS. ;m I ~..: !J !o =?!'d.4 I 
2 Wt "'ARE. Qffl I i ~ '· j .3~.a. I I 

Wt ws. . Q ffl JS1.o ·I. ;q_ 0 I I 
~lll1'5AEUII!. em 2.B1-" i ?.u~ •· I 
LENGTH. 1n ;?. (., z. .a.." 

3 LENGTH. em I.. L<· J/.1? I I 

• AREA . cm~ 4/,U 4./, 74- I 
UNIT WET Wt .• qm/ em.: 1.z~, I, Z!:."", I 

5 62 4 - -
UNIT ~T Wt. :,cf Bo.; 7~.4-

6 WATER CONTENT 0.1. JI o. hi.~ 
7 CONSTANT I - -

UNIT ORY Wt .• ocf 4-q l- 41; I 
UNIT ORY Wt .• am/c,,,.. I 

a SGCASSLMEO/MEAS.REC 
9 CONSTANT I 

·--·- -•-•A I 
~ 
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1
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Sample No. Elev or D!Dlh Classification NatWC LL PL Pl 
~ect Woodward Clyde 

--· -·--
B-100 5.0'-7.0' • NP NP NP BCM-Raymark ---------------

--------------· -- ... --- .. -----------
- •see_ Tube Log _________ _ -----------

- - -- ·---- ----------
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u s STANDARD SIEVE SIZE 

31~_. __ IN NO 4 

.~~ 
NO 40 NO 200 ' 100 r- I l r I I 

I I I I I . - -· ·-- -- - ·--· --· 
I I 

80 -· - --· ---1-- - ,. - •· ·-- -,- --L --
I I I ' I 

I -- -- --I I I I I I 
eo - - --- ··- ·---- t .. ---- I -- --- ----•·• ~ I --- ... ·--- .. ,_ - -- -

I I I, I -- -- -·- I I I I 
.. I ---- --- -- . - ···- --

I 
70 -- ,__ - --- ..._ ·-· -- I-·- I ---· --· -·-• I•- . I - --- I - - ~- -- ·-~ .. I I J: I I ' t I a I I - . . -- . ·- - ·- --

w , __ I ·I I I • J eD - - - r I 
► I I \ I I· --t-• ·- - -: -- ·- --· ·• - ,-- .. ·-- - - ,- ·----- - -- .. - ·--
• I I I I t I Ill 90 - - _.__ I >-. 

~ . ·-z :1 I 

IL - - -- -· - .. • ---- I .. .. - ... ---- ». L --·-- -- - -'--- --I I .. .,.,_ -· .. I ti i z 40 - ·- .. II -,- - I- -
Ill I I~ I if. - - -· - --- ----- ·- ·--. ' ---- I -· ·---. . ----· r- -- - - ·--- - ·- -· ·----r I :so ,_ --· - - I. - .. ,- ,_1 1\.1 

II I I ~ I I I I . - -·--
1! I I ,_L 

~ 
I 

ao ._ - ·-- - I ,- - - - -1 ,__ -~ 
I I I I I I - ·•-- ··- - -· . ---- - -- - -- r --- -- - . . -- .. - .. I . . . - - - ---· - ·- - --

I i I I 
-1--10 ,- - - -· - -- ._ --•· . - .. ,-,- -· -- ·t ·- --~ r- - - -· ,-

I'.. I I I · I - - . ... -- i .. - . -· ... . I ·- - -· --··· ·- ... -· --· 
0 ! ! I • 
1000 100 10 1.0 0.1 0,01 0.001 

GRAIN SIZE IN MILLIMETERS 

I I liUWl I SNIII I SIU OI IUY I IXIIIIIS COlne I r1111 c.,. I W11111 I ru. 

Sample No. Elev or DePlh Classification atWC LL PL Pl 
Project Woodward Cl]lde 
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GRADATION CURVES Date 2/2/90 I lob No 90S731-01 
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PRESSURE IN TONS PER SQ. FT. 

DESCRIPTION OF Din ,,.., Clayey Slit and A1be1101, s- Fl• IIDDf Fngants CONSOLIDATION TEIT 
SPECIMEN I 

CONSOLIDATION PROPERTIES TEST SPECIMEN PROPERTIES INITIAL FINAL 
COMPRESSION INDEX (UNIT STRAIN) WATER CONTENT, ,c. a• un 

RECOMPRESSION INDEX (UNIT STRAIN) VOID RATIO . -· In~ IIIID11111rcl Clyde 

SWELLING INDEX SATURATION. % a.11 100.0 IDl-la.,..rl 

PRECONSOLIDATION STRESS, l1f SAMPLE HEIGHT In. 1.00 D.10 
IIIC-21196 

EXISTING OVERBURDEN STRESS l1f UNIT DRY WEIGHT DCf u., 12., @ JI l lfSIINGCDMPANY 

·-. -· .......... , ... 
SAMPLE DIAMETER In . "" 
LIQUID LIMIT. % 

TESTED 11'1• 
ICHK! .. "' --- -p 

( ') PLASTIC LIMIT ,c. --- DATE• ( ~"!8.No. 

FROM VOLUMETRIC STRAIN '- _,) SPECIFIC GRAVITY 2.34 12/11111 ~IIIS1JI-DI 
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PRESSURE IN TONS PER ,SQ. FT .. 

DESCRIPTION OF 1111111 lira, Clayay Slit and Asbestos, s- Fl• CONSOLIDATION TEST 
SPECIMEN• IIIDDd Fra-•ts 

CONSOLIDATION PROPERTIES TEST SPECIMEN PROPERTIES INITIAL FINAL lblcholrd Clyde 

COMPRESSION INDEX (UNIT STRAIN) WATER CONTENT. % IDZ.I 55,.8 IIJl•la-rl 
nc - Z'J96 

RECOMPRESSION INDEX (UNIT STRAIN) VOID RATIO Z.1116 I.Z4Z 

SWELLING INDEX SATURATION - % l!I0.3 IDD 

PRECONSOLIDATION STRESS, l1f SAMPLE HEIGHT. In. I.DD D.58 

EXISTING OVERBURDEN STRESS l1f UNIT DRY. WEIGHT. 11cf lfi.l 155.1 @ JI l IES11NG COMPANY -~ .... .,,., .... 
SAMPLE DIAMETER in . .,. ·-·· -----

TESTED BY• CHKD BY• 
LIQUID LIMIT % --- DEF MS 

PLASTIC L:IMIT. % --- DATE• JOBi9,,il-DI 
FROM VOLUMETRIC STRAIN SPECIFIC GRAVITY Z.Z4 ll/Z7/l'J 
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( E30v1) TEST PIT NO: TPl 
TEST PIT LOG 

PROJECT NO: ~174-20 f\_ 

CLIENT: Raymark LOCATION: Manheim u 
TEST PIT LOCATION: East of active fill area in open field just past roadway. 

EXCAVATION CONTRACTOR: Hadelman DATE STARTED: 8/7/85 TIME :10: 00 

EXCAVATION EQUIPMENT: Backhoe DATE BACKFILLED: 8/7/86 TIME :10:30 

SAMPLE TYPE: Shelby Tube, Bag Sample GROUND ELEVATION: 404.15 

ELEVATION DATUM: ---
DEPTH TO WATER TABLE: ---
TOTAL PIT DEPTH: 4 ft 
TOTAL PIT LENGTH: s ft . 

TOTAL PIT WIDTH: 4 ft 
INSPECTOR: John Donnell " , ' 

" 

COMMENTS: Clay layer appears 1.5 1 thick 
. 

. 

0 
MOISTURE DESCRIPTION OF SOIL {COLOR, GRAIN ·SIZE, TEXTURE, 

DEPTH CONTENT . STRUCTURE, BOUNDARIES, FILL MATERIAL DESCRIPTION) 
0-1 11 ts1acK topso11, sanay 

.. 

, .. _511 Brown topsoil, clay & sand, very fine & moist, clayey 

611-21 Brown clay. small pebbles mixed in, 1 horizontal gr, 
clay seam noted 611 - 1', photograph taken 

2 1 -4 1 Weathered bedrock 
•·· ... .. . - - -

. 

.J 

0 
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Test·Pit Location 
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'• ( OCtv1) TEST PIT NO: TP-2 ... TEST PIT LOG 

PROJECT NO: 4174-20 n - u-CLIENT: Raymark LOCATION: Manheim 
TEST PIT LOCATION:East of roadway heading toward U-8 in clearing, west of crown ve· 

- EXCAVATION CONTRACTOR: Hadelman DATE STARTED: an1as 11:00 
r TIME: 
i EXCAVATION EQUIPMENT: Backhoe DATE BACKFILLED: 8/7/86 TIME: -11 : 30 i" 
I 

,: SAMPLE TYPE: None · GROUND ELEVATION: 396. 71 
,, 
I ELEVATION DATUM: ---r 
., DEPTH TO WATER TABLE: 2.5 1 (approx.) -

~ TOTAL PIT DEPTH: 4' 
I . 

TOTAL PIT LENGTH: a· . 
J -

TOTAL PIT WIDTH: 4' 
INSPECTOR: John Donnell -.. -- ... 

-I 
i 
I 

i -- - .. . 

COMMENTS: Clay 1 ayer approximately l. 5' thick, pebbles ane1 sand m1xeo ,n 

; 

l 0 
: , 
: . MOISTURE DESCRIPTION OF SOIL {COLOR, GRAIN SIZE., TEXTURE., I 
! • 

DEPTH CONTENT STRUCTURE., BOUNDARIES, FILL MATERIAL DESCRIPTION) 

' L 0-1 1 Topsoil - Dark, grayish black, claylike, fine -- --

11 -2 1 Brown clay - small pebb l es mixed in, some light b1 
sand,· gray clay areas· I 

2'-2.5 Gray clay with brown clay and sand 
' ' i • 

2.5'-4 Gravel with sand, ·clay ~ darker -brown·-··soil. --

above. Bigger rocks mixed.in, very wet. · Water t. 
:·· at 2.s' i . 
I .. _, 

-~- ' -
! 
! . . ·-
~ 

1- 0 
; 

·-· 
\ 

: ·, -



u 

---... -----
I • 

' ' I • • 
I ! • 

. . ' . 
• I I • 

I • 

I • 

.. . . ' . 

r -:-9-w -·· . . . 
• "I. 

... 
i 

t I 

·-· -···-~ - :···· ..... 
I • • I 

I • . ' ... \ . 
I I I • . 

I . . . ' . . 
I • 1· I • 

-·--~o•-· 
1 •·I -C,. 1\ t 

I • ·• • .. • (fl /: 
I • \ . . . . 'r . 
:.-:-¥;-~ ---' -•· =:.--· . . ,-,,('. . . .. 

.. 

·-·- ··-·•-···-· ,, 

·• I 

I • 

I I I • ' I 
• I 

·1L ... 
I 

• l' ~ j' 
...... !· 

I!• 
··i 

•:~.- • i' 

· . ..,. ~· :· 
•~ I• 

. . . '• 

• I • I, . . :. ,. .. ;. ,, 
.j. 

·•··•-T"I" •··•'Tl~:;•· 
I ! I I O •:tt ,,., rl 

• • • !, 
I I ·i, I!; 

I !i.;!. • ·1 . • . . . I:• ! I 
1 1 I ; • I • . \ 

-u :1 ;L·: ;:~ 
I I --~ 

·::-!:. !" ·:~:1:T 
• • • I • • ... ,,I ., 

-,. ., • . I ·1 ,,,f-~·= 
• . . . ·"'· 'i' !, 

. • • . • ••• C'\: 
••••• • J, .. ~ ' 
. • • . :·it,, 1· 

. ..--·-¼.!I 
{ I • • ~:,_;j •~ 
~ .. ,..1-. .,-i-•••..• .r. • , •. 

I ' 

t I .. 

I I 

I • 

I 

-· . ~ . . ,. -~ . 
-~ :<► 
.':!J • ► . :~ ...... 

• L 
·-rt ,,. ~ 
. •: ~ ............... 

-~ 'I .:~ :-'i 
: : : t 
• • .. l 

:;~~t 
..• I 
.•• I ..... ·-·•-

• t 
f 

,; . 
:t:· 
' --. 'i,;: ,-. 

• :1~: .• 
.. ~;{,, 

. . ,i, 1 . ;',\.'· 

. ~­. i\ 

. : 
I • I • 

I I ' I • 
I .: • I • I I 

I •• I ' I : I ....... -............... -.-.-.-. 
• I I I ' 

I I I 
• I I I 

I I 
I I I•. 

• I 
• I . . ' 

. . ' ; . 
• I • I I I i 

I • • • • 
i • I I 
I ,· I t I ' • • • 

-r-r-+rr ··r··· 
I I • • I I • • 
I ' • I 

I 

I • • • I 
• I • • I I • • 

I I I I I 

I I • 1 I I I I • • I • I ' 1 

~~,.-~~ 
--.~•·r-: · it·· i -: ~-- ·• · r;---: :·i··:-:-. 
~-.:..J.. I II I I I I• I I --. : {:. -~,. -!-1~,z::~ 

• I_ • I • f • • • • ' • 
• I • I ' 

µ,• • • l I i 1 1 : • • '4tr: • ,,1 I •' 
-..-.~ ; • I { £ 

-+-.--.--........... -~--~-r.··•··•-
• 1. I • ,,, • • • • • ' · ' . • 

I I . . 
I . . . . 
• . I . 
, .. . . . 

I : . . . • . . . . . 
-.;.: ('\ • • I 

CU,-·''•··-···· ... 
~•?•I•••,: 
\.:..,_~·•·1·• 
.l-----;' (., ••••• 

• I 

• i .. 
I • 

,. •-·­' . . 
I • . ,• 

■ -·-•--•·----

.. 
' . . . 

•··- .. ····•··-· ........ t • ' • :I 
• I t • • I t ! ,, 

: ~ I I 

• I 

• I 

·, •• I 
! : I I, 

I. I , ': i 

i i I • 
1 •• I e I I I• ■· !I 

.j. •...!..!L, 

..... 

.... , . ' , . .. 
f . . . 

·: .. , 
eP ,•' ... 
.. 

1 14 • I 

• I . . 

I I 
I I I 

I ,· • I .. --.-- -,-··. -­
• •· • I : 

' ... . . 
: \ I I • . •:• 
I l · . . . . 
. b.'' 

"7:1'. ·:-: 
,I • • • I 

,I •1t • I , . 
. ' ·1· I ,., 

I 

I • 

I • 1• ., I • 

-1 .• J.i!.• 

.. 

• I . . 
I 

• • I • ! f 
• I • "! ' I 
1 i I I 1 

I I 
• I • ! • I I 

r--
I • • • I •· 

• I 
I • 

I I 

i • 

• I 

I • I I 

• ·r· 
.-;: • I I 

•'-· . ,, . 
:.K. 

,,, .. -----··---·--
. • . . I I . . . L I I I . 

I I I I I I I I 
I . I I . • 
• ! . ; . 

' . . I . I •· 
I 

I I 
I . I I ! . I . I • . . I I 

• .. . . . 
I I : . 
I I . . 

-.....-r-+-r-~ 
• I ' . . . 
I • • 

o • I . ' . 
--~--... ---

I t I I 

• I • I • 

--~- ... , . -~· .. 

~~ 

. : :~~~: 
I I• it •·_J,, ~I• I••,~ 
.. • ,~_, .. r. . . 1 •• , • , , 

~IP,..--- ~ . • I I ,;· 
I ; .•• . ,, •.. .. I . • ! . . • 
I I I • I 

I • • I I 
I I I I . I • 

I . I 
! ' . . ' 
I 

• I I ! 
• I • t 

. 
; . 

• ' I 1 ·• I 
···•--~-~ i ::t:, j-'-t· 

I ·b~·• .. .. 
I • 

... 
• ! 
I • 

I • I I 

~-· ·•--"r-r 1·--r 
• t • I I • I t 

I I i t ~ 

• I 

• I I • . •, 
I ; I I •1 

t I 
I I ' i .· . ,, 

: ::,::·:' 
'.~: I I .,, .... . .... . . . 
r-- Ir. l. . . .r, l~•. ~~• 

. fi ~-•· 
• I • ' ,.~ .,, .•• I • 

I I t • • 

• • • l : ~· ~~- . 
• !-~ I 

'·'. 
~· ... ,, . 
• ·:i, . 

• I 
• .. 1 . I 

• i~ .i 
I .,I, I 

.... , .. . ..• . 

__ .. __________ ---------

.. 
I I I • 

• I 
• I I • 
I ,. ,· I • 

ii .rihL!., 
·---~-+-

I 
! 

.. 
• I 

.. .. 

' . 
• I • • : ' 

• I I ' 
I ' • I I 

••• I I • I I 
• • I I • I 

• I I ' . 1 • , , , ; I I ~--?-~-, 
i : : l i l ; : . ; • I I 

I • 
I t I I ' 

• I 

• • I I • __ ...,...., ___ , _______ --r--

. ' 

I • 

I • 

• t • . : . 
I I t .. 
.. 

• I • I •· ~ • I I • 
• I .1 I t • 

• ■ I • .. 
I • I I 

I ,· I 

T_., -,.--y -,, -- ,._,.. ·• -~-

• I • • I 

I I I I 

• I : 

._ I ! ' 
I • • 

I , I ~ . . 
! . . I 

I I . I . 
I I I . . I 

• . ' I : i . ., ~ ~ ........... , ..... !' -
! . . . . 

• 
. i . I I 

. . . • I 

• • • • I •• I I I•' 

••♦---4•--··· ··r--•-· .. 
• I 

1 ••• I • I 

.. , 

r 
0 
n 
m 
r+ -· 0 
:, 

(/) 
'/1:' 
CD 
,+ 
n 
:r 
3: 
m ,, 



. 
--

!-

[BOA) TEST PIT NO: 
T·esT PIT LOG TP-~ . 

PROJECT NO: 4174-20 ~-
CL lENT: Raymark LOCATION: Manheim u . 
TEST PIT LOCATION: Northwest of W-4 in open field 
EXCAVATION CONTRACTOR: Hadelman DATE STARTED: 8/7)86 TIME: 12:, 

EXCAVATION EQUIPMENT: Backhoe DATE BACKFILLED: 8/7/86 TIME:. 12: 
~ 

I f , .. 
I 

SAMPLE TYPE: Shelby Tube, Bag Sample GROUND ELEVATION: 397.04 
ELEVATION DATUM: --- . . 

.... DEPTH TO WATER TABLE: ---
TOTAL PIT DEPTH: s· 
TOTAL PIT LENGTH: 8' 

l-
TOTAL PIT WIDTH: 41 
INSPECTOR: John Donne 11 -· .. ... 

.. . . 

--·-.. - ... 

·- -
COMMENTS: 3' layer of clay, quite dense 

0 
I ' . j 

/-' MOISTURE DESCRIP.TION OF SOIL (COLOR, GRAIN SIZE. TEXTURE, 
DEPTH CONTENT STRUCTURE, BOUNDARIES, FILL MATERIAL DESCRI_PTION) 

! 
; 
i 
i -

-···-,, -· . - .. ' 
0-2 11 Black/gray topsoil, fine clayey . :·,;.--;·_ .. .. 

--

211 -1 1 0" Light tan· clay with gray- clay,,- vertica1 seam· 1 •- · 
(photograph) · · . · · · • :t-il•·l . 

11 -2 1 111 All gray clay, one •darker vertical .gray seam, -pockets 
of brown clay in lower layer 

.. 

---·-·· ... -· - - . - -·-·- --- . ·-- - -···-··--

21 111 -2 1 911 Brown and gray clay ·. .· - .. .... - : : . ,,;,- .. ,~~ .-:~ .. ' 

! _.., 21911 -5 1 - .. 
Dark brown -sand and gravel, small pebbles mixed·j~ . . 

,. -
. 

1.. ... 

' . 0 
·--. 
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[ BCJv1] 

APPENDIX E 

TEST BORING AND WELL LOGS 



WELL LOG 

OF 

R.-Mo FRICTION MATERIALS COMPANY 

LANDFILL ~1ONITORING WELLS 

MONITORING POINT 10 

BORING Bl 

.. LOG DESCRIPTION 

0-3.5 Silty Topsoil 

3. 5-5 Weathered Bedrock 
.. 

5-19 L~~estone 

COMPLETED: s/14/75 

ELEVATIO~ (TOC): 401.8' 

TOTAL DEPTH: 19' 

TOTAL CASED: 19' (slotted) 

ESTI:•~ATED YIELD: Unknown 

?ROBABLE \•:ATER ZONE: 5 ' 

0 

·O 

0 



) 

) 

WELL LOG 

OF 

R. M. FRICTION MATERii\LS .COMPANY 

LANDFILL MONITORING WELLS 

M.ONITORING POINT 11 

BORING B2 

.. 
LOG DESCRIPTIO~ 

0-4.5 Fill 

4.5-13 Gravelly subsoil 

16-16.5 Broken Rock 

16.5-19 Li~es~one 

co:-IPLETED: · 5/14/7 5 

ELEVATION (TOC): 69'' 404.5' 

TOTAL DEPTH: 19' 

TOTAL CASED: 19' (slotted) 

ESTIMATE:::> YIELD: Unknown 

PROBABLE t,A'l'ER ZONE: 8 ' 



'i\"ELL LOG 

OF 

R. M. FRICTION Ml-'.TERIJ\LS CO:WlPl\NY , 

LANDFILL MONITORI1'G. t,"ELLS 

MONITORING POINT 12 

BORING. B3 

'• 
LOG DESCR!?TIO~ 

0-12 

12-16 

Topsoil 

Weathered Bedrock 

CO:WlPLETED: 5 /14/75 

ELEVATIO~ (TOC) : 398.4' 

TOT1-.L DEPTH: .16 I 

'l'OT~L CASED; 16 I (slotted) 

ESTIMATED YIELD: Unkown 

WATER ZONE: 5' 

0 

0 

0 



[ 0CM ] TEST BORING LOG 
SHEET! OF 1 

BORING NO: B-4 

PROJECT: Raymark Manheim, Landfill Closure PROJECT NO: 00-4174-20 

BORING LOCATION: Southwest of Tennis Courts 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. DRILLING Hollow Ste~ Auger METHOD: · 
BORING 6.. JSAMPLING Split-Spoon 
nT AMt:Tt:R • . ME'TI-IOD ~ 

,LOGGED BY: J. Schindler 

TOTAL 
DEPTH: 

DEPTH TO 
STATIC WATERi0.5 1 

12' 

FT. BELOW GRADE 

!REMARKS: Samples from 4 to 8 1 blocked by gravel from beneath asphalt. Grey-brown 
fill likely extends from 4.5 to 9.6' based on blow counts. 

·LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERY 

0-2 1 

2-4.5' 

4.5-9.6' 

9.6-10' 

10-12' 

12' 

2-4 1 

4:-6' 

6-8 1 

8-10' 

10-12 1 

3,4,4,8. 16 

13,3,3,2 0 

3/24 11 0 

5,7,14,10 9 

CLASSIFICATION 

ASPHALT: Underlain by gravel. 

SAND AND SILT: Very fine, moderately well 
sorted; trace gravel, angular to subangular; 
dry; tan; trace root _fragments. -

FILL: Gray brown to black; trace fibrous. 

SILT: Some clay, fine sand; tan. 

SAND and GRAVEL: Subangular to rounded, to 
174'1" diameter; poorly sorted; brown, red, 
tan, white; silt and clay matrix, gray-green 

END OF BORING 
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[ BCJv1 ] TEST BORING LOG 
SHEETl OF 2 

BORING NO: B-5 r\ 

PROJECT NO: 00-4174~6-PROJECT: Raymark Manheim, Landfill Closure 

BORING L0CATI0N:Northeast Side of Active Landfill DATE(S) on Upper Ri DRILLED: 07/17/86 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. DRILLING Hollow Stem Auger METHOD: 
BORING 6.. I SAMPLING Split-Spoon 
DIAME'TE'R ~ ME'.TH0D • 
BACKFitL MATERIAL Cuttings/Grout _ 
4Nn Ml='THOn• 

LOGGED BY: J. Schindler 

TOTAL 
DEPTH: 

I DEPTH TO -
STATIC WATERl9.9 

20' 

FT. BELOW GRADE 

REMARKS: Fill/cl~y interface sharp, defined by sand layer. 

LITH0L0GIC SAMPLE REC0V-
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION 

0-0.2' 0-2' 3,4,6,7 21 COVER SOIL: Tan; root fragments. 

dry to slightly moO 0.2-17.6' FILL: Dark gray; -
2-4 1 4,5,5,5 24 Becomes moist. 

4-6 1 2,4,3,4 0 

6-8' 4,6,4,7 10 

8-10' 3,3,4,5 17 

10-12' 4,5,3,6 24 Sand lense at 11.9-12.0'; very fine to fin1 
well sorted; some silt; tan; moist. 

12-14' 5,6,5,4 24 Fil 1 as above. 
-

14-16' 3,3,3,3 20 

l6-i8 1 4,5,4,7 16 

17.6-17.8 1 SANO: Medium; little silt; trace clay 
mottled brown· and b 1 ack. 

0 



BORING NO. 8- 5 SHEET--t..OF-L 

)ITHOLOGIC SAMPLE SPOON BLOWS RECOV- CLASSIFICATION INTERVAL INTERVAL [,RY inJ 

17.8-19.9' Becomes Clay. 

18-20 I. 5,50/3 11 4 

19.9-20.0 1 WEATHERED LIMESTONE: Wet; trace sand and 
. clay; trace black mottling . 

. 
20.0 1 END OF BORING 

• ·•· 

) 

. 
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( E3Cl\l1 ] TEST BORING LOG 

PROJECT: Raymark Manheim, Landfill Closure 

BORING LOCATION: Between W-11 and,W-12 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

BORING 6.. I SAMPLING Spl; t-Spoon 
nT AM~T~R ~ ME:THOD • 
BACKFihl MATERIAL 
4Nn MS:-T~nn- Cuttings topped with grout 

SHEET 1 OF l 

BORING NO: 

PROJECT NO: 
B-6 I'"'\ 

\ )-
00-4174~20 

DATE(S) 
DRILLED: o7/lS/SS 
DRILLING METHOD: H.S. Auger 
TOTAL 
DEPTH: 10' 

LOGGED BY: I DEPTH TO 
J. Schindler STATIC WATER: FT. BELOW.GRADE 

REMARKS: 

LITHOLOGIC SAMPLE SPOON BLOWS RECOV- CLASSIFICATION INTERVAL INTERVAL ERY 

0-1! ASPHALT 

1-7.5' 2-4 1 FILL: Ory; mottled tan to gray. 0 -
4-6' 

6-8 1 2/24 11 11 

7.5-8.9' FILL: Dark gray to black, moist. - -
8-10' 1,2,5,9 24 

8.9-10 1 SILT: Litt 1 e c 1 ay, fine sand; dense; tan -
10 1 END OF BORING. 

. 

. 

0 



) 

[ BCM ] TEST BORING LOG 
SHEET-I OF 1 

BORING NO: B-7A 

PROJECT: Raymark Manheim, PA Landfi 11 Closure PROJECT NO: 00-4174-20 

BORING LOCATION: Adjacent to W-12 DATE(S) 
DRILLED: 07/18/86 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. DRILLING METHOD: · Ho 11 ow Stem Auge· 
BORING 6" I SAMPLING Split-Spoon 
OT AME:TE'R: METHOO: 

TOTAL 
DEPTH: 13' 

~~~Kti~bn~~TERIAL Cuttings/Grout· 

l DEPTH TO 
LOGGED BY: J. Schindler STATIC WATER: FT. BELOW GRADE 
REMARKS: Boring conducted to retrieve waste sample for analysis. 
complete log. 

.-

See W-12 for 

LITHOLQGIC SAMPLE SPOON BLOWS RECOV-
INTERVAL INTERVAL ERV CLASSIFICATION 

11-13' . - 3,4,5,6 

13' 

24 CLAY 

END OF BORING 
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[ BCIVl ] TES"T BORING LOG 

PROJECT: Raymark Manheim, Landfi 11 Closure 

BORING LOCATION: Adjacent to W-12, SE of B-7A 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

BORING 611 I SAMPLING Sp·, ,·t-Spoon 
ntlM!='TF'R~ M~THOD~ 

~e~K~i~bn~~TERIAL Cuttings/Grout 

SHEET 1 OF 1 

BORING NO: B-78 () 
"--.-,/-

PROJECT NO: 00-4174-20 
DATE(S) 
DRILLED: 07/18/86 

~~f~66~G Hollow Stem Auge 
TOTAL 
DEPTH: 6' 

l DEPTH TO 
LOGGED BY: J. Schindler STATIC WATER: FT. BELOW GRADE 
REMARKS: Boring conducted to retrieve waste sample for analysis. See Well W-12 for 
complete log. · 

LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERY 

4-6 1 

6' 

3/24 11 14 

CLASSIFICATION 

FILL: Bark gray-brown. - 0 
END OF BORING 

0 
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[ B<JV1 ] TEST BORING LOG 
SHEET 1 OF 2 

BORING NO: B-9 

PROJECT: Raymark Manheim, Landfill Closure PROJECT NO: 00-4174-20 

BORING LOCATION: Northern Portion of Landfill DATE(S) 
DRILLED: 07/21/86 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. ~~fR55~6 Hollow Stem Auge 
BORING . 'SAMPLING 
OT4Ms:'Tl='A• 6 11 ME:THOD: Split-Spoon 

LOGGED BV: J. Schindler 

TOTAL 
DEPTH: 

I DEPTH TO 
STATIC WATER:21.6 

22 1 

FT. BELOW GRADE 

REMARKS: Fill/silt interface sharply defined. 

LITHOLOGIC SAMPLE RECOV--
I NT ERV AL INTERVAL SPOON BLOWS ERY CLASSIFICATION 

0-0.4 1 0-2 1 12,11,9,17 12 GRAVEL FILL: Crushed limestone; gray. 

0.4-11.2 1 FILL: Dark gray; dry. -
2-4 1 11,12,7,10 

4-6 1 3,5,4,3 3 Stiff cloth material in tip of spoon. 

6-8 1 4,6,4,6 3 

8-10 1 2,2,3,4 24 Becomes slightly moist. 

10-12 1 3,5,7,8 18 

11.2-19 .3 I FILL: Trace fine sand, gravel, rounded to . angular; dry; gray-green mottled with blacl 
and brown. 

12-14 1 4,7,11,10 10 Trace to little clay, slightly moist. 

14-16 1 6,12,14,13 16 0.5 inch layers of wood chips. 

16-18 1 4,4,6,7 20 Little to some clay; nm dark brown and bl a 
banding. 

18-20' 4,12,12,14 20 
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BORING NO. B-9 

LITHOLOGIC SAMPLE SPOON BLOWS INTERVAL INTERVAL 

19.3-22 

20-22 1 6,3,2~1 

22 1 . 

. 

SHEET_!._ OF ...J 

RECOV- CLASSIFICATION 
~RY () inJ 

GRAVEL: subangular to angular; poorly 
sorted; some silt; medium sand; trace clay 
moist. 

9 Large grave 1. 

END OF ~ORING 

·•· 

0 
I 

0 



( BCf\/1 ] TEST BORING LOG 

PROJECT: Raymark Manheim, Landfill Closure 

BORING LOCATION: 30' East of Gasoline Tank 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 
BORING 411 I SAMPLING 
DIAMETER• METHOD: Auger Cuttings 

~e~K~~¥ho~~TERIAL Cuttings/Grout 

SHEET 1 OF 1 

. BORING NO: B-lOA 

PROJECT NO: 00-4174-20 

DATE(S) 
DRILLED: 07 /21/86 · 
DRILLING 
METHOD: Auger 
TOTAL 
DEPTH: 3' 

l DEPTH TO 
LOGGED BY: J. Schindler and J. Donnell STATIC WATER: FT. BELOW GRADE 
REMARKS: 

LITHOLOGIC SAMPLE RECOV-
lNTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION 

) 0-3' Tan sand and silt. 

END OF BORING 3' 

) 
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( BCfVl ] TEST BORING LOG 

PROJECT: Raymark Manheim, Landfill Closure 

BORING LOCATION: 46 1 Northwest of B-lOA 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 
BORING I SAMPLING 
nT AMF'TF'R. 411 ME'THOO ~ Auger Cuttings 

~e~KE1~~,j~~TERIAL Cuttings/Grout 

SHEET 1 OF 1 

BORING NO: 

PROJECT NO: 
B-10B ~ 

00-4174~2-6-
DATE(S) 
DRILLED: 07/21/86 
DRILLING 
METHOD: Auger 
TOTAL 
DEPTH: 51 

LOGGED BY: J. Schindler I DEPTH TO 
- STATIC WATER: FT. BELOW GRADE 

REMARKS: 

LITHOLOGIC SAMPLE RECCV· 
INTERVAL INTERVAL SPOON BLOWS ERY 

0-3 1 

3-5 1 

51 

CLASSIFICATION 

!lb!:.= Dark gray-brown. 

SANO and SILT: Tan. - -
ENO OF BORING 

0 

0 
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( BJ'V1 ) T~T BORING LOG 

PROJECT: Raymark Manheim, PA Landfill Closure 

BORING LOCATION: . Southwest of Building No. 57 Foundation 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

LOGGED BY: J. Schindler and J. Donnell 

REMARKS: 
I DEPTH TO 

STATIC WATER: 

SHEET 1 OF 1 

BORING NO: B~llA 

PROJECT NO: 00-4174-20 

DATE(S) 
DRILLED: 07/ 2l/S6 

DRILLING Auger METHOD: 
TOTAL 
DEPTH: 51 

FT. BELOW GRADE 

LITHOLOGIC SAMPLE RECOV-
. INTERVAL INTERVAL SPOON BLOWS ERV CLASSIFICATION 

0-3' 

3-5 1 

51 

.fl!:.!:.: Black to dark gray-brown. 

SAND and SILT: Tan. - -
END OF BORING 
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[ BCJv1 ] , TEST BORING LOG " 

PROJECT: Raymark Manheim, Landfill Closure 

BORING LOCATION: Northeast of B-llA 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

I DEPTH TO · 
LOGGED BY: J. Schindler and J. Donne 11 . STATIC WATER: 

REMARKS: 

· SHEET 1 OF 1 

BORING NO: 

PROJECT NO: 
B-11B n u-
00-4174-20 

DATE(S) 
DRILLED: 07/ 2l/BS 
DRILLING Auger METHOD: 
TOTAL 
DEPTH: 31 

FT. BELOW GRADE 

LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION 

0-3 1 

3 I 

SAND and SILT: 

END OF BORING 

Tan.~ 

0 

0 
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[ B(JVI ] TEST BORING LOG 
SHEET 1 OF 1 

BORING NO: B-llC 

PROJECT: ·Raymark Manheim, Landfill Closure PROJECT NO: 00-4174-20 

BORING LOCATION: Between B-llA and B-11B 
· DATE(S) 

, DRILLED: 07/21/86 · 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. DRILLING 
METHOD: Auger 

BORING 411 

BACKFILL MATERIAL Cuttings/Grout 

LOGGED BY: J. Schindler and J. Donne 11 

REMARKS: 

LITHOLOGIC SAMPLE SPOON BLOWS RECOV--
INTERVAL INTERVAL ERV 

0-1 1 

1-2 1 

DEPTH TO . 
STATIC WATER: 

TOTAL 
DEPTH: 21 

FT •. BELOW GRADE 

CLASSIFICATION 

FILL: Dar.k gray-brown to black. -
SAND and SILT: Tan. - -

. -2' END OF BORING 

-

. 

-



J 

---~-------------------------~~-

[ BCM ]· TEST BORING LOG 

PROJECT: Raymark Manheim, Landfi 11 Closure 

BORING LOCATION: Top of Earthen Berm Near Corner 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 
BORING 411 I SAMPLING · 

. nTAMF'TF'R• M~THOO· Auger Cuttings 

~e~K~i~bn~~TERIAL Cuttings/Grout 

I DEPTH TO 
LOGGED BY: J. Schindler· STATIC WATER: 

REMARKS: 

SHEET 1 OF 1 

BORING NO: R-12 

PROJECT NO: (-
·oo-417~0 

DATE(S) 
DRILLED: 07/21/86 
DRILLING 
METHOD: Auaer 
TOTAL 
DEPTH: a• 

FT. BELOW GRADE 

LITHOLOGIC· 
INTERVAL SAMPLE SPOON BLOWS REECROYV-. INTERVAL CLASSIFICATION 

- 0-2 1 . 
SILT: Tan. -

0 2-6 1 FILL: Black to dark gray~brown. -
6-8 1 SAND and SILT: Tan. - -
8' END OF BORING 

0 



) 

)l-__ _:[::::::BQ\/1::·==· =·· =:=]_T_E_s_T_eo_· _RI_N_G_L_O_G ___ ---l~SH=EE:.::T=.l .:.:.:.:.OF~l ~---. . BORING NO: B-13 

PROJECT: Rayrnark Manheim, Landfill Closure 

BORING LOCATION: On Crown Vetch 

DRILLING CONTRACTOR: Pennsylvania Ori 11 ing Co~ 

e~:i~~~~- 611 ,~:~~~a~G .. Auger Cuttings 

LOGGED BY: J. Schindler 

REMARKS: 
I DEPTH TO 

STATIC WATER: 

PROJECT NO: 00-4174-20 

~~t~66~G Hollow Stem Auger 
TOTAL 
DEPTH: 12 1 

FT, BELOW GRADE 

LITHCUJGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERV CLASSIFICATION 

0-2 1 SAND and SILT: . Tan. - -
2-8 1 FILL: Black. -
8-11.5 I CLAY: Gray. -
11. 5-12 I GRAVEL and SAND -
12 1 END OF BORING 
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L 
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.[ BCl\/1 ]TESTBORING LOG 
SHEET1 OF 1 

BORING NO: B-14 _ 

PROJECT: Raymark Manheim, Landfill Closure PROJECT NO: 00-4174~j 
DATE(S) 

BORING LOCATION: Between W-3 and W-15 DRILLED: 07/21-22/86 
DRILLING DRILLING CONTRACTOR: Pennsylvania Drilling Co. METHOD: Auger 

-.,;.;,.;.;;;~;..;;,;.;.~.;..;_...;..;.~:....;;..;~----~~~~--=------
BORING I SAMPLING TOTAL 
ITAMl='TF'R• 6 11 Mr:THOO~ Auger Cuttings DEPTH: 20' 

BACKFibL MATERIAL 
ANn M~TMnn- Cuttings/Grout 

I DEPTH TO 
LOGGED BY: J. Schindler STATIC WATER: FT. BELOW GRADE 

REMARKS: 

LITH0L0GIC -SAMPLE REC0V-
INTERVAL INTERVAL SPOON BLOWS ERV CLASSIFICATION 

0-0.S' 0-2.5' Asphalt and gravel. 

0.5-12.5' 

12.5-19' 

19-20' 

20' 

2.5-5.0' 

5.0-7.5' 

7.5-10.0' 

12.5-15' 

15-17.5' 

17.5-20' 

FILL: Sand and gravel dark gray; strO ode 
trash; braided steel hose, blue plastic 
tubing. 

Moist at 8 1
; less gravel at 10'. 

CLAY: Dark gray. 

Becomes gray-green, little gravel. 

Hard object encountered at 18'. 

~ and GRAVEL: Tan; gravel to 211 di amete 
rounded. 

END OF BORING 

0 



[BCrv1] TEST. BORING LOG 
SHEET l OF l 

BORING NO: B-16 

PROJECT: Ravrnark Manheim. Landfill Closure PROJECT NO: 00-4174-20 
. · · . DATE(S) 

BORING LOCATION: 40 South of Gasoline Tank Near Foundation DRILLED: 07/22/86 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 
BORING I SAMPLING 
nrAM►T►D• 411 

· MF'THOO· Auqer Cuttings 
BACKFihL MATERIAL 
4Nn Nii="Twnn. · Cutt i nos/Grout 

LOGGED BY: J. Donnell 

REMARKS: 
I DEPTH TO 

STATIC WATER: 

DRILLING 
METHOD:. 
TOTAL 
DEPTH: 

Auqer 

6' 

FT. BELOW GRADE 

LITHOLOGIC SAMPLE SPOON BLOWS RECOV-
INTERVAL INTERVAL ERV CLASS I FI CAT I ON. 

. 0-3 1 

3-6' 

6' 

SILT and SAND: Tan • - - . 
CLAY: Pale brown. -
END OF BORING 
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[ BC1\/1) TEST BORING LOG 

PROJECT: Raymark Manheim, Landfill Closure 

BORING LOCATION: Adjacent to Building No. 57 Foundation 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

BORING 4" I SAMPLING Auger Cuttings 
ntAMf:'Tf:'R • METHOD· 
BACKFilL MATERIAL Cuttings/Grout 
4Nn Ml='THnn~ 

LOGGED BY: J. Donnell 

REMARKS: 
I DEPTH TO 

STATIC WATER: 

SHEET 1 OF 1 

BORING NO: B-17 

PROJECT NO: ·c oo-417 a 
DATE(S} 
DRILLED: 07/22/86 
DRILLING Auger METHOD: 
TOTAL 
DEPTH: 5' 

FT. BELOW GRADE 

LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICAiiON 

0-2' 

2-5' 

5 I 

''-

FILL: 

FILL and CLAY: Light brown. - -
ENO OF' BORING 

0 

0 



WELL LOG 

OF 

R. M. FRICTION MATERIALS COMPANY 

LANDFILL MONITORING WELLS 

MONITORING. POINT 1 

WELL Wl 

.. 
!..OG 

·0-22 

22-200 

DESCRIPTION 

Fill 

LL-nestone 

COMPLETED: 5/14/75 

ELEVATION (TOC): 410.4' 

TOT.~L DEPTH: · 200' 

TOTAL CASED: 29' 

ESTIMATED YIELD:. 0.1 gpr:, 

'PROBJ\.BLE WATER ZONE: 40' 
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WELL LOG 

OF 

R. M. FRICTION MATERI;\LS COMPANY 

LANDFILL MONITORING WELLS 

MONITORING POINT 2 

WELL W2 

.. 
LOG DESCRIP~'ION 

0-21.5 Fill 

Li.'"llestone 

COMF..:..ETED: 5/14/75 

ELEVAT!O:•: (T~C) : 413 • 0 '· 

TOTAL DEPTH: 75 I 

•. 

TOT~.L CASED: 24.5' 

ESTIMATED YIELD: 3 gpm 

FIRST ~-:;iTER zo:~E: 71' 

0 

-o 

0 



'N'ELL LOG 

OF 

R. M. 'FRICTION MATERIALS COMPANY 

LANDFILL MO~ITCRIKG WEL:.S 

MONITORING POI:-?T 3 

WELL W3 

•, 

LCG 

0-8 

8-13 

13-35 

COMPLETED: 

ELEVATION (TOC) : 

TOTAL CE~TH: 

TOTl,-L CASED: 

E S'7 I:•tATED YIELD: 

FIRST W.a..T!::R ZONE: 

Fill 

Gravelly Soil 

Line stone 

s/14/75 

401.5' 

35' 

20'4" 

25-50 gpm 

30' 
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WELL LOG 

OF 

R. M. FRICTION !•t~TERIALS CC~1PANY 

Ll\NDFILL MONITORit-:G WELLS 

MONITORING POINT 4 

WELL W4 

'• 

LOG 

0-10 

10-12 

12-18 

DESCRIP7!O~ 

Topsoil 

Gravelly Soil 

l•:eather~d Eedroci< 

18-25 Crevised Li~~stone 
41-44. Void 

co:-1?LETED: 5/14/7 5 

ELE\!,\'l'IO:-: (~CC) : 399.0' 

TC':'l\L DEPTH: 44' 

'l'OTrlL C:'\SED: 26' 

i::ST!l-~i\'I'ED ~:::ELD: 100 gpm 

:'IRST WA'!'EF • ZO~?E: 41' 

0 

0 

Cr 




